Studies on the effective size of phospholipid headgroups in bilayer vesicles using lectin-glycolipid interaction as a steric probe.
An experimental approach is described which provides information about the relative, effective size of phospholipid headgroups in bilayer vesicles. It is based on determination of the binding of lectins (Ricinus communis agglutinin or concanavalin A) to synthetic glycolipids inserted in such vesicles, using a vesicle agglutination assay. It is shown that the ability of a glycolipid containing a shorter (4-member) spacer arm to bind the appropriate lectin is highly sensitive to the headgroup structure of the surrounding phospholipid in mixed glycolipid-phospholipid vesicles. Furthermore, when the phospholipid was phosphatidate a change in protonation or in monovalent counter-ion species (Li+, NH+4, N(CH3)+4 or Na+) significantly influenced lectin binding. The interference with lectin binding described above was reduced when the glycolipid spacer arm was extended from a 4- to a 6-member length. Furthermore, the sensitivity to phospholipid headgroup structure or to changes in the ionic environment was completely eliminated when the glycolipid contained a longer (10- or 12-member) spacer arm between the hydrophobic part and the lectin-binding group. It is concluded that the modulation of lectin binding in the former case is due to steric inhibition determined by the effective (hydrated) size of the various phospholipid headgroups.